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Uplatnenie vysledkov projektu

Vysledky projektu obohacuju poznanie (najma tie vo forme publikacii), a su dobre citované.
Vysledky je mozné vyuzit najma v zdravotnictve pri prevencii a lieCbe civilizaCnych
ochoreni.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Z vysledkov projektu vyplyva, Ze najma na zaklade skriningu miRNA zo srdca poSkodeného
Ziarenim su do patoldgie srdca a ciev zapojené najma mechanizmy spojené s oxidacnym
stresom (MiRNA-30g, -140 a -142 — Nrf2/Keap1, SOD, CAT), s procesmi fibrotizacie tkaniva
a poskodenia cievneho endotelu (miRNA-21, -30e, -140, 142 — TGF-f3), so zapalom
(miRNA-140, -142 — TNF-a) a bunkovej smrti (miRNA-21, -30e, -208a — PDCD4, p53,
kaspaza 3).

Z vysledkov projektu vyplyva, Ze ako pouZzitie vodika, tak aj administracia vitaminom E
pozitivne pdsobi na mladSie aj na starSie jedince, ktorych srdce bolo poSkodené Ziarenim. V
porovnani s vodikom podavanie vitaminu E po ozZiareni hrudnika malo pozitivny u€inok
najma u mladSich zvierat, kedy vyznamnejSie zlepSovalo aktivity LDH, SOD a mnozstvo
MDA. V pripade pro-zapalovych cytokinov TNF-a, NF-kB a IL-6, bola u mladSich zvierat
u€innejSia terapia vodikom. Naopak, terapia vodikom bola vyrazne ucinnejSia u zvierat v
starSom veku, kde bol zaznamenany vyraznejSi pokles aktivity LDH a SOD, a tiez pokles
mnozstva MDA, IL-6, TNF-a a NF-kB v porovnani s vitaminom E.

Podobné vysledky boli tiezZ zaznamenané aj v pripade funkénych parametrov z
experimentov metddy izolovaného srdca podla Langendorffa. Podavanie vodika aj vitaminu
E bolo u¢inné pri mitigacii radianého poSkodenia srdca, kedy sme zaznamenali vy$S&i tlak
vyvolany favou komorou (LVDP), vy§Siindex prace srdca (RPP), zlepSenie parametrov
maximalnej rychlosti vzostupu a poklesu tlaku lavej komory (+dp/dtmax a —dp/dtmax) a
niz8iu velkost infarktovych lozisk po ischémii.

Zmeny v expresii miRNA boli verifikované pomocou PCR. Podobne ako v naSich
predchadzajucich experimentoch sme zistili, Ze Ziarenie v srdci vyznamne zvySuje expresiu
miRNA-21. Okrem toho boli vyznamne zvySené aj miRNA-30e a miRNA-142 u mladSich a
starSich zvierat. Pri expresii miRNA-208a a miRNA-140 sme zaznamenali vyznamny pokles
po oziareni. Zaujimave je, Ze na zaklade nasich zisteni dochadza ku rozdielnym zmenam
expresie miRNA-140 v srdci starSich (zvySenie) a mladSich jedincov (znizenie).
Terapeuticka intervencia vyznamne normalizovala expresiu miRNA-21, -30e, -142 a -208a.
Vo vSeobecnosti méZeme zhrnut, Ze podavanie vodika aj vitaminu E malo protektivhe
ucinky na radiacné poskodenie srdcau mladSich aj starSich potkanov. Obe latky preukazali
antioxidacné, protizapalové a anti-apoptické efekty, pri€om vyznamnejSie radioprotektivne
u€inky (najma u starSich jedincov) boli pozorované po podavani vodika. Ukazuje sa, Ze u
mladSich jedincov vodik pdsobi najma ako u€inny antioxidant s potencialnym zapojenim
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SOD. U starSich oziarenych jedincov sa po administracii vodika pozorovalo zapojenie najma
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jeho protizapalovych a anti-apoptickych mechanizmov, preukazalo sa zniZovanie
zapalovych proteinov IL-6 a TNF-a a tiez redukcia apoptickych markerov PDCD4 a p53.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of the project indicate that based on the miRNA screening from the radiation-
damaged heart, mechanisms associated with oxidative stress (miRNA-30e, -140, and -142 —
Nrf2/Keap1, SOD, CAT), tissue fibrosis processes, and damage to the vascular endothelium
(miRNA-21, -30e, -140, 142 — TGF-B), inflammation (miRNA-140, -142 — TNF-a), and cell
death (miRNA-21, -30e, -208a — PDCD4, p53, caspase 3) are primarily involved in heart and
vascular pathology. The results suggest that both the use of hydrogen and the
administration of vitamin E have a positive effect on both younger and older individuals
whose hearts were damaged by radiation. Compared to hydrogen, the administration of
vitamin E after chestirradiation had a particularly positive effect in younger animals,
significantly improving LDH, SOD activities, and the amount of MDA. In the case of pro-
inflammatory cytokines TNF-a, NF-kB, and IL-6, hydrogen therapy was more effective in
younger animals. Conversely, hydrogen therapy was significantly more effective in older
animals, where a more pronounced decrease in LDH and SOD activity, as well as a
reduction in MDA, IL-6, TNF-a, and NF-kB levels, was observed compared to vitamin E.
Similar results were also recorded in terms of functional parameters from Langendorff
isolated heart experiments. Both hydrogen and vitamin E administration were effective in
mitigating radiation damage to the heart, as indicated by higher left ventricular developed
pressure (LVDP), higher rate pressure product (RPP), improvement in maximum rates of
pressure rise and fall in the left ventricle (+dp/dtmax and —dp/dtmax), and smaller infarct
sizes after ischemia. Changes in miRNA expression were verified using PCR. As in our
previous experiments, we found that radiation significantly increases the expression of
miRNA-21 in the heart. Additionally, miRNA-30e and miRNA-142 were significantly elevated
in both younger and older animals. A significant decrease in the expression of miRNA-208a
and miRNA-140 was recorded after irradiation. Interestingly, based on our findings, there
are different changes in miRNA-140 expression in the hearts of older (increase) and
younger individuals (decrease). Therapeutic intervention significantly normalized the
expression of miRNA-21, -30e, -142, and -208a. In general, we can summarize that the
administration of both hydrogen and vitamin E had protective effects against radiation
damage to the heart in both younger and older rats. Both substances demonstrated
antioxidant, anti-inflammatory, and anti-apoptotic effects, with more significant
radioprotective effects (especially in older individuals) observed after hydrogen
administration. It appears that in younger individuals, hydrogen acts primarily as an effective
antioxidant with potential involvement of the NRF2/Keap pathway, which is also related to
increased activity of endogenous antioxidants such as SOD. In older irradiated individuals,
after hydrogen administration, involvement of its anti-inflammatory and anti-apoptotic
mechanisms was observed, showing a reduction in inflammatory proteins IL-6 and TNF-a,
as well as a reduction in apoptotic markers PDCD4 and p53.
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